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DETAILED ACTION 
Status 

1 . Applicant's filing of an appeal brief on 8 March 2008 is noted. Although the 
Examiner does not acquiesce with respect to the rejection grounds based on Carlson et 
al, further search and consideration has turned up significantly closer prior art to 
Applicant's claim. Further, since claim 7 was only rejected based on Carlson et al, 
prosecution is being reopened to add an additional rejection of claim 7 that does not rely 
on Carlson et al. 

2. The objection to the specification with respect to the discussion of figure 12 is 
withdrawn in view of Applicant's remarks pointing out where figure 12 was discussed in 
the specification. The objection to the specification with respect to figure 10 is also 
withdrawn and replaced with the more appropriate objection to the drawings since the 
reference characters from figure 10 are not discussed in the specification. 

3. For clarification, several of the rejection grounds have been withdrawn and/or 
altered. Thus, Applicant should consider all previous grounds of rejection withdrawn 
unless presented again below. Of note is that claims 8 and 9 are not rejected utilizing 
Carlson et al as a primary reference since Carlson et al does not reasonably teach a 
porosity gradient across the thickness of the support member. 

Drawings 

4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: "118", "120" and "122" from figure 10. Corrected drawing sheets in 
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compliance with 37 CFR 1 .121(d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1 .121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 30 is recites the limitation "the channel" in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. 

7. The following is a quotation of the first paragraph of 35 U.S!C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
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possession of the claimed invention. The specification as filed fails to support the 
feature that the channels (e.g.-102 from figure 4) are formed between the first portion of 
the support member and the second portion of the support member. The relevant 
disclosure appears on pages 22-23 of the specification as filed. The "first major surface 
98" of the "first portion 92" contained the channels, and the "first major surface 98" is 
described (in the context of figure 3) as the "upper surface", and thus, the side of portion 
92 facing opposite the membrane. Further, it should be noted that the naming 
convention in the claims and the specification are different, in that the portion opposite 
the membrane electrode assembly (76) is referred to as the "second portion" or "third 
portion" in the claims, but as the "first portion 92" in the specification. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

10. Claims 1-8, 14-25, 27, 31 and 32 are rejected under 35 U.S.C. 102(a) or 102(e) 
as being anticipated by Shiepe et al (US 7,166,382 and WO 02/27846). 
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The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

However, as noted above, this reference also has an PCT publication equivalent 
which qualifies as prior art under 35 USC 102(a). Thus, Applicant must provide a 
showing under 37 CFR 1 .131 to antedate the publication date of WO02/27846. 

[All column and line number references apply to US 7,166,382 to reduce 
confusion.] 

Shiepe et al anticipate the invention as claimed. Shiepe et al teach (see 
abstract, figures 3-4 and col. 6, line 45 to col. 11, line 35) an electrochemical cell include 
first and second electrodes separated by a membrane and a sintered metal porous 
support layer (col. 6, lines 60-64), wherein the porosity of the support changes from a 
first face facing the membrane to the second face opposite the membrane (col. 10, lines 
25-42). 

Regarding claims 2-6, Shiepe et al teach (see col. 12, lines 17-26) that the 
porosity of the sintered porous support was in the range of 10% to 80% and preferably 
about 40% to 50%, and (see col, 10, lines 25-42) that the porosity adjacent the 
membrane was lower than the porosity opposite the membrane. 
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Regarding claim 7, the sintered porous support of Shiepe et al included a third 
layer arranged adjacent the second layer on the side opposite of the first portion, 
wherein the porosity of the third layer was less than the porosity of the second layer. 

Regarding claim 8, Shiepe et al teach (see col. 10, lines 25-42) that the sintered 
porous support comprised a plurality of layers, wherein each layer has a porosity 
greater than or equal to a previous layer. 

Regarding claim 14, Shiepe et al teach (see figure 3 and col. 10, lines 25-42) 
including a pressure pad (330) adjacent the support member. 

Regarding claims 15-18, Shiepe et al teach (see col. 13, lines 5-10) that the 
sintered porous supports (with porosity gradient) were known to be utilized on both 
sides of the electrochemical cell, such that the second support member was arranged 
adjacent to the second electrode. 

Regarding claim 19, Shiepe et al teach (see figure 3 and col. 10, lines 25-42 and 
col. 6, lines 60-64) that the porous support was made from sintered metal powder. 
Sintered metal powder is electrically conductive. Therefore, the sintered porous support 
(in intimate contact with electrode 306) would have also acted as an extension to the 
first electrode. 

Regarding claims 20 and 27, Shiepe et al teach (see at least at figure 3) an 
electrochemical cell including first (306) and second (304) electrodes disposed on either 
side of a membrane (302), a flow field (328) consisting essentially of a sintered porous 
support member and a pressure pad assembly (330), all arranged in electrical and 
physical communication with each other. 
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Regarding claim 21, Shiepe et al teach that the sintered metal porous support 
layer (col. 6, lines 60-64) was made such that the porosity of the support changes from 
a first face facing the membrane to the second face opposite the membrane (col. 10, 
lines 25-42). 

Regarding claim 22, Shiepe et al teach (see col. 12, lines 17-26) that the porosity 
of the sintered porous support was in the range of 10% to 80% and preferably about 
40% to 50%, and (see col. 10, lines 25-42) that the porosity adjacent the membrane 
was lower than the porosity opposite the membrane. 

Regarding claim 23, Shiepe et al teach (see figure 3 and col. 10, lines 25-42 and 
col. 6, lines 60-64) that the porous support was made from sintered metal powder. 
Sintered metal powder is electrically conductive. Therefore, the sintered porous support 
(in intimate contact with electrode 306) would have also acted as an extension to the 
first electrode. 

Regarding claims 24-25, Shiepe et al teach (see col. 12, lines 27-41) that the 
porous supports provided support to the membrane at pressures up to and exceeding 
10,000 psi. 

Regarding claims 31 and 32, Shiepe et al teach forming the sintered porous 
support from multiple distinct layers. 

1 1 . Claims 1 , 7, 8, 9, 1 5-1 9 and 31 are rejected under 35 U.S.C. 1 02(b) as being 
clearly anticipated by Rosenmayer (DE 19840517, with reference to its English 
equivalent US 6,605,381). 
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Rosenmayer anticipates the invention as claimed. Rosenmayer teaches (see 
abstract, figure 1 and coi. 3, line 40 to col. 5, line 16 and Examples 3 and 4) an 
electrochemical cell including first (5) and second (not pictured) electrodes on opposite 
sides of a membrane (6), and a sintered porous support (3,4) having a first porosity on 
the first side facing the membrane and a second, different porosity on the second side 
facing opposite from the membrane. , 

Regarding claim 7, Rosenmayer teaches (see col. 3, lines 48-53) that the 
porosity gradient occurred either in a step-wise layer fashion or continually. Thus, 
Rosenmayer teaches making the porous support member with three of more portions 
having varying porosities. 

Regarding claim 8, the support member of Rosenmayer was made of two layers 
(3, 4) wherein the layer (4) had a porosity greater than the previous layer (3). 

Regarding claim 9, Rosenmayer teaches (see col. 3, lines 48-53) that the 
porosity gradient occurred either in a step-wise layer fashion or continually. 

Regarding claims 15-18, Rosenmayer teaches (see col. 5, lines 8-12) that the 
sintered porous supports (with porosity gradient) were known to be utilized on both 
sides of the electrochemical cell, such that the second support member was arranged 
adjacent to the second electrode. 

Regarding claim 19, Rosenmayer teaches (see figure 1 and col. 3, lines 48-57) 
that the sintered porous support was electrically conductive. Therefore, the sintered 
porous support (in intimate contact with electrode 5) would have also acted as an 
extension to the first electrode. 
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Regarding claim 31, Rosenmayer teaches making the porous support member 
from two distinct layers. 

12. Claims 1-7, 13-25 and 27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Carlson et al (US 5,372,689) with evidence from Shiepe et al (US 
7,166,382). 

Carlson teaches an water electrolyzer (i.e. electrochemical cell) comprising an 
anode, a cathode and an ion exchange membrane separating the two electrodes(Fig. 4 
numerals 7, 9 and 5, col. 2 line 66-col. 3 line 3). The water electrolyzer further teaches 
a porous support member having multiple-pore sizes (col. 3 line 49-col.4 line 56). 

Thus, the first face of the porous support member, which faces the membrane, 
includes a first portion having a first pore size, and the second face of the porous 
support member, which faces away from the membrane, includes a second portion 
having a second pore size, wherein the first pore size and the second pore size are 
different. 

Shiepe et al teach (see col. 10, lines 36-38) that differing pore (void) sizes results 
in differing pore (void) volumes. Thus, the areas of differing pore sizes had different 
porosities, since porosity was a measure of the percent of pore volume to total volume. 

At at least some portion of the porous support member of Carlson, the second 
portion would have had a larger pore size than the first portion, such that the porosity of 
the second portion would have been more porous (i.e.-higher porosity). It should be 
noted that the claim does not limit the second portion of the porous support member 
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being positioned directly adjacent to the first portion on the side opposite of the 
membrane. 

Even though Carlson does not teach that the porous support member is sintered, 
the electrochemical cell of Carlson meets all the structural limitations of the instant 
claim. The examiner interprets the term "sintered" as describing how the support 
member is made, i.e. process limitation. Therefore, the claimed limitation of "sintered" 
support member does not lend patentability to the instant apparatus claim. 

Regarding claims 3-6, Carlson further teaches that the porosity of the porous 
support member ranges from about 40% to about 60%. Therefore, the pores in the 
support member of Carlson having a porosity of about 40-50% meet the limitation of the 
claimed first portion porosity as recited in instant claims 3-4. The pores of the support 
member of Carlson having a porosity of about 50-60% meet the limitation of the claimed 
second portion porosity as recited in instant claims 5-6. 

Regarding claim 7, since Carlson teaches that the porous support member had 
multiple pore sizes, each region with one or more different pore sizes reads on the 
claimed first, second and third portions. Therefore, the porous support member of 
Carlson inherently teaches the claimed third portion having the claimed third portion 
porosity that is less than or equal to the second portion porosity. 

Regarding claim 1 3, since Carlson's porous support member has multiple pore 
sizes, the second portion of Carlson's porous support member inherently have the 
claimed high porosity and lower porosity regions as claimed. 
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Regarding claim 14, Carlson further teaches that metal screen sets in physical 
and electrical contact with the porous support member(Fig. 4 numeral 1). The metal 
screen sets of Carlson read on the pressure pad as claimed. 

Regarding claims 15 and 17-18, Carlson further teaches that the porous support 
member can be disposed on both side of the anode or cathode(col. 4 lines 46-50). 
Therefore, Carlson teaches the additional porous support as claimed. The additional 
porous support member as taught by Carlson meets the structural limitation of the 
instant claims 17-18 for the same reason as stated in the rejections of instant claims 1-2 
above. 

Regarding claims 16, 19 and 23, Carlson et al teach that the porous support 
member (see col. 4, lines 1-2) that the porous support member was made form 
electrically conductive material and (see figure 4) was in intimate contact with the 
electrode. Therefore, the porous support would have also acted as an extension to the 
electrodes. 

Regarding claim 20, Carlson's electrochemical apparatus comprises the claimed 
first and second electrodes, the claimed ionic membrane, the claimed porous support 
member and the claimed pressure assembly. In addition, since Carlson teaches the 
claimed porous support member, Carlson inherently teaches the claimed flow field. 

Regarding claim 21-22, the instant claims are rejected for the same reason as 
stated in the rejection of instant claims 1-2 and 17-18 above. 

Regarding claims 24-25, Carlson further teaches that the electrochemical cell is 
capable of operating at a pressure gradient of up to about 2000psi and greater (col. 2 
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lines 66-68), which meets the claimed pressure limitations as recited in instant 
invention. 

Regarding claim 27, the instant claim is rejected for the same reason as stated in 
the rejection of instant claim 14 above. 

13. Claims 1-6, 8, 15, 17-18 and 31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Gorman et al (US 2002/00861 95). 

Gorman teaches an electrochemical cell comprising first and second electrode 
separated by an ionic membrane(Fig. 2, numerals 42a, 38a and 40a), and a bilayer 
electrode support member on both side of the electrodes(fig. 2 numerals 44a and 46a), 
the bilayer electrode support member comprising a fine pore layer with 50% porosity 
and a coarse pore layer with 65-75% porosity(page 2 paragraph 13). 

Regarding claims 1-2, the finer layer of the bilayer support member as taught by 
Gorman reads on the claimed first portion of the porous support member. The coarse 
layer of the bilayer support member as taught by Gorman reads on the claimed second 
portion of the porous support member. 

Even though Gorman does not teach that the bilayer porous support member is 
sintered, the electrochemical cell of Gorman meets all the structural limitations of the 
instant claim. The examiner interprets the term "sintered" as describing how the support 
member is made, i.e. process limitation. Therefore, the claimed limitation of "sintered" 
support member does not lend patentability to the instant apparatus claim. 

Regarding claims 3-4, the finer layer of the bilayer support member as taught by 
Gorman (50% porosity) reads on the claimed first portion porosities of less than or equal 
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to about 60% as recited in claim 3 and the claimed porosity of about 35% to about 50% 
as recited in claim 4. 

Regarding claims 5-6, the coarse layer of the bilayer support member as taught 
by Gorman (65-75% porosity reads on the claimed second portion porosity of greater 
than or equal to about 50% as recited in claim 5 and the claimed porosity of about 50% 
to about 70% as recited in claim 6. 

Regarding claim 8, the bilayer support member includes a plurality of layers 
wherein each layer has a layer porosity of greater than or equal to a previous layer. 

Regarding claim 15-18, Gorman teaches the claimed additional porous support 
member with the second portion (i.e. coarse layer) having greater porosity than the first 
portion(i.e. fine layer) on the other side of the membrane as claimed. 

Regarding claims 16 and 19, the porous bilayer of Gorman was made from 
electrically conductive material and was in intimate contact with the electrode. 
Therefore, the porous support would have also acted as an extension to the electrodes. 

Regarding claim 31 , the bilayer porous support member as taught by Gorman in 
view of Shiepe comprises the claimed first and second layers. 

14. Claim 20 is rejected under 35 U.S.C. 102(e) as being anticipated by Anderson et 
al (US 2003/0230495). 

Anderson et al teach an electrochemical cell comprising a first electrode, a 
second electrode and an ionic membrane separating the two electrodes (Fig. 4 numeral 
75, 77 and 73). The electrochemical cell further comprises a porous fluid flow field 
member (Fig. 4 numerals 84 and 74) and a pressure pad (Fig. 4 numeral 71). 
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Therefore, the apparatus of Anderson meets the structural limitations of. the instant 
invention. 

Even though Anderson et al do not teach that the porous support member is 
sintered, the electrochemical cell of Anderson et al meets all the structural limitations of 
the instant claim. The examiner interprets the term "sintered" as describing how the 
support member is made, i.e. process limitation. Therefore, the claimed limitation of 
"sintered" support member does not lend patentability to the instant apparatus claim. 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiepe et 
al (US 7,166,382 and WO 02/27846) in view of Rosenmayer (DE 19840517, with 
reference to its English equivalent US 6,605,381 ). 

The teachings of Shiepe et al are discussed above. 

However, Shiepe et al do not explicitly teach the claimed singer layer porous 
support member with porosity gradient. 

Rosenmayer teaches (see col. 3, lines 48-57) that changing porosities in a layer 
can be accomplished either with discrete layers (as in the case of Gorman et al) or by a 
continuous gradient in one layer. 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted a porous support which had a continuous porosity gradient instead of 
distinct layers having different porosities as suggested by Rosenmayer since 
Rosenmayer teaches that the two options are functional equivalents. 

17. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gorman 
et al (US 2002/0086195) in view of Rosenmayer (DE 19840517, with reference to its 
English equivalent US 6,605,381). 

The teachings of Gorman et al are discussed above. 

However, Gorman et al do not explicitly teach the claimed singer layer porous 
support member with porosity gradient. 

Rosenmayer teaches (see col. 3, lines 48-57) that changing porosities in a layer 
can be accomplished either. with discrete layers (as in the case of Gorman et al) or by a 
continuous gradient in one layer. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted a porous support which had a continuous porosity gradient instead of 
distinct layers having different porosities as suggested by Rosenmayer since 
Rosenmayer teaches that the two options are functional equivalents. 

18. Claims 10-12, 26 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shiepe et al (US 7,166,382 and WO 02/27846) in view of Wilkinson 
etal (US 5,252,410). 

The teachings of Shiepe et al are described above. 



Application/Control Number: 10/604,670 Page 16 

Art Unit: 1753 

However, Shiepe et al do not teach forming flow field channels in the support 
member. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Shiepe et al to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 

Regarding claims 11-12, Wilkinson et al teach (see e.g.-figures 1 1 and 12 and 
figures 13 and 14) providing flow channels all of which extend from an inlet proximate to 
an edge of the side, and which end at a terminus either near the center of the side 
(figures 1 1 and 12) or at a different edge of the side (figures 13 and 14). 

Regarding claim 30, in order to have the reactants as close to the membrane as 
possible to increase efficiency, it would have been obvious to one of ordinary skill in the 
art to have placed the channels in the porous layer adjacent to the membrane, rather 
than in a porous layer furthest from the membrane. 
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19. Claims 10-12 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rosenmayer (DE 19840517, with reference to its English equivalent US 6,605,381) 
in view of Wilkinson et al (US 5,252,410). 

The teachings of Rosenmayer are described above. Rosenmayer teaches 
forming flow channels in the current collector plate (1). 

Thus, Rosenmayer does not teach forming flow field channels in the support 
member. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Rosenmayer to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 

Regarding claims 11-12, Wilkinson et al teach (see e.g.-figures 11 and 12 and 
figures 13 and 14) providing flow channels all of which extend from an inlet proximate to 
an edge of the side, and which end at a terminus either near the center of the side 
(figures 1 1 and 12) or at a different edge of the side (figures 13 and 14). 
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Regarding claim 30, in order to have the reactants as close to the membrane as 
possible to increase efficiency, it would have been obvious to one of ordinary skill in the 
art to have placed the channels in the porous layer adjacent to the membrane, rather 
than in a porous layer furthest from the membrane. 

20. Claims 10-12 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Carlson et al (US 5,372,689) in view of Wilkinson et al (US 5,252,41 0). 

The teachings of Carlson et al are described above. 

Thus, Carlson et al do not teach forming flow field channels in the support 
member. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Gorman et al to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 

Regarding claims 11-12, Wilkinson et al teach (see e.g.-figures 1 1 and 12 and - 
figures 13 and 14) providing flow channels all of which extend from an inlet proximate to 
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an edge of the side, and which end at a terminus either near the center of the side 
(figures 1 1 and 12) or at a different edge of the side (figures 13 and 14). 
21 . Claims 10-12 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gorman et al (US 2002/0086195) in view of Wilkinson et al (US 5,252,410). 

The teachings of Gorman et al are described above. Gorman et al teach forming 
flow channels in the current collector plate. 

Thus, Gorman et al do not teach forming flow field channels in the support 
member. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Gorman et al to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 

Regarding claims 11-12, Wilkinson et al teach (see e.g.-figures 1 1 and 12 and 
figures 13 and 14) providing flow channels all of which extend from an inlet proximate to 
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an edge of the side, and which end at a terminus either near the center of the side 
(figures 1 1 and 12) or at a different edge of the side (figures 13 and 14). 

Regarding claim 30, in order to have the reactants as close to the membrane as 
possible to increase efficiency, it would have been obvious to one of ordinary skill in the 
art to have placed the channels in the porous layer adjacent to the membrane, rather 
than in a porous layer furthest from the membrane. 

22. Claim 1 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Shiepe 
et al (US 7,166,382 and WO 02/27846) in view of Carlson et al (US 5,372,689). 

The teachings of Shiepe et al are described above. 

However, Shiepe et al do not teach forming regions on the porous support 
member having differing porosities. 

Carlson et al teach (see col. 3, lines 45-67) that formation of regions, one having 
large pores and one having small pores, in a porous support member in an 
electrochemical cell results in increasing the dual-directional flow of reactants and 
products to and from the membrane, thereby providing adequate support without 
compromising the efficiency of the electrochemical cell. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated regions having large pores and regions having small pores into the porous 
support member of Shiepe et al for the purpose of enhancing dual-directional flow of 
reactants and products to and from the membrane to thereby allow the porous support 
member.to provide adequate support without compromising the efficiency of the 
electrochemical cell. 
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23. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rosenmayer (DE 19840517, with reference to its English equivalent US 6,605,381) in 
view of Carlson et al (US 5,372,689). 

The teachings of Rosenmayer are described above. 

However, Rosenmayer does not teach forming regions on the porous support 
member having differing porosities. 

Carlson et al teach (see col. 3, lines 45-67) that formation of regions, one having 
large pores and one having small pores, in a porous support member in an 
electrochemical cell results in increasing the dual-directional flow of reactants and 
products to and from the membrane, thereby providing adequate support without 
compromising the efficiency of the electrochemical cell. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated regions having large pores and regions having small pores into the porous 
support member of Rosenmayer for the purpose of enhancing dual-directional flow of 
reactants and products to and from the membrane to thereby allow the porous support 
member to provide adequate support without compromising the efficiency of the 
electrochemical cell. 

24. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gorman 
et al (US 2002/0086195) in view of Carlson et al (US 5,372,689). 

The teachings of Gorman et al are described above. 
However, Gorman et al do not teach forming regions on the porous support 
member having differing porosities. 
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Carlson et al teach (see col. 3, lines 45-67) that formation of regions, one having 
large pores and one having small pores, in a porous support member in an 
electrochemical cell results in increasing the dual-directional flow of reactants and 
products to and from the membrane, thereby providing adequate support without 
compromising the efficiency of the electrochemical cell. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated regions having large pores and regions having small pores into the porous 
support member of Gorman et al for the purpose of enhancing dual-directional flow of 
reactants and products to and from the membrane to thereby allow the porous support 
member to provide adequate support without compromising the efficiency of the 
electrochemical cell. 

25. Claims 14, 20-25, 27 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rosenmayer (DE 19840517, with reference to its English equivalent 
US 6,605,381) in view of Shiepe et al (US 6,365,032). 

The teachings of Rosenmayer are discussed above. 

However, Rosenmayer does not explicitly teach the claimed pressure pad. 

Shiepe et al teach (see figures 2-3) including a pressure pad (e.g.-1 16, 1 18) 
within an electrochemical cell for the purpose of (see col. 4, lines 44-50) to improve fluid 
distribution to the membrane, lower the voltage required for the electrochemical reaction 
and provide structural integrity to the membrane and electrode assembly. 
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Therefore, it would have been obvious to one of ordinary skill in the art to have ' 
incorporated a pressure pad as suggested by Shiepe et al within the electrochemical 
cell of Rosenmayer to improve the cell operating conditions. 

Regarding claims 24-25, since Rosenmayer in view of Shiepe et al teach an 
electrochemical cell that is structurally substantially the same as that of the instant 
invention, one of ordinary skill in the art would have found it obvious that the porous 
member of Rosenmayer in view of Shiepe et al is inherently capable of supporting the 
membrane at pressure of greater than or equal to about 100 or 500 psi as claimed. 

Regarding claim 32, the multi-layer porous support member as taught by 
Rosenmayer comprises the claimed first and second layers. 
26. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rosenmayer et al (DE 19840517, with reference to its English equivalent US 6,605,381) 
in view of Shiepe et al (US 6,365,032), as applied above to claim 20 and further in view 
of Wilkinson et al (US 5,252,41 0). 

The teachings of Rosenmayer in view of Shiepe et al are discussed above. 

However, Rosenmayer in view of Shiepe do not explicitly teach the claimed 
channel. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
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the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Rosenmayer to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 

27. Claims 14, 20-25, 27, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gorman et al (US 2002/0086195) in view of Shiepe et al (US 
6,365,032). 

The teachings of Gorman et al are discussed above. 

However, Gorman et al do not explicitly teach the claimed pressure pad. 

Shiepe et al teach (see figures 2-3) including a pressure pad (e.g.-1 16, 118) 
within an electrochemical cell for the purpose of (see col. 4, lines 44-50) to improve fluid 
distribution to the membrane, lower the voltage required for the electrochemical reaction 
and provide structural integrity to the membrane and electrode assembly. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated a pressure pad as suggested by Shiepe et al within the electrochemical 
cell of Gorman et al to improve the cell operating conditions. 

Regarding claims 24-25, since Gorman in view of Shiepe teach an 
electrochemical cell that is structurally substantially the same as that of the instant 
invention, one of ordinary skill in the art would have found it obvious that the porous 
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member of Gorman in view of Shiepe is inherently capable of supporting the membrane 
at pressure of greater than or equal to about 100 or 500 psi as claimed. 

Regarding claim 32, the bilayer porous support member as taught by Gorman in 
view of Shiepe comprises the claimed first and second layers. 
28. Claim 26 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Gorman 
et al (US 2002/0086195) in view of Shiepe et al (US 6,365,032) as applied above to 
claim 20 and further in view of Wilkinson et al (US 5,252,410). 

The teachings of Gorman in view of Shiepe are discussed above. 

However, Gorman in view of Shiepe do not explicitly teach the claimed channel. 

Wilkinson et al teach (see abstract, figures 2-3 and col. 8, line 28 to col. 9, line 
40) including channels in a porous electrode/membrane support member for the 
purpose of distributing reactants to the electrodes. The channels formed in the porous 
electrode/membrane support member had the advantages of (see col. 3, line 42 to col. 
4, line 16) reduced "repeating unit" thickness (increasing the power-to-volume ratio of 
the fuel cell) and decreasing the distance between the reactants and the electrodes, 
thereby increasing efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
formed channels in the porous support member of Gorman et al to provide adequate 
circulation of reactants within the fuel cell while achieving a higher power-to-volume 
ratio and efficiency. 
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Response to Arguments 

29. Applicant's arguments filed 8 March 2007 have been fully considered but they 
are not persuasive. Applicant has argued that: 

a. Carlson et al fail to teach "multiple porosities". 

In response, as now evidenced by Shiepe et al (US 7,166,382) regions of 
differing pore size results in differing porosity. 

b. The claims require a sintered porous sheet which does not cover porous 
sheets not made by sintering. 

In response, Applicant has failed to structurally distinguish sintered porous 
sheets from non-sintered porous sheets. Evidence showing the differences between 
sintered and non-sintered porous sheets should be submitted to clarify the exact 
structure produced by the sintering process, such that there is no ambiguity in the scope 
of Applicant's claim. 

c. Anderson et al do not teach a porous flow field member. 

In response, although Anderson et al name the parts of the apparatus using 
different nomenclature than Applicant, does not mean that the structures are any 
different. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251 . The examiner can normally be reached on M-F 7:45am-4:15pm. 



Application/Control Number: 10/604,670 



Page 27 



Art Unit: 1753 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. • 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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